Background : Heart failure /HF/ is usually associated with reduced systolic function. Elevated plasma concentrations of NTproBNP and heart rate variability /HRV/ are predictive of worse outcome in HF patients but there are few data about its predictive value in patients with HF and preserved systolic function.
INTRODUCTION.
Heart failure /HF/ is usually the most frequent reason for morbidity, mortality and frequent rehospitalizations. [1] [2] [3] In order to optimize the healthcare for chronically ill patients researchers continuously search for new non-invasive methods of predicting the risk. The relationship between poor prognosis in chronic HF and neurohormones has already been established. [4] [5] [6] [7] [8] [9] Neurohumoral activation is predictive of fatal and non-fatal cardiovascular events in patients with chronic HF. [10] A lot of authors confirm the role of brain natriuretic peptide /NTproBNP/ as a biochemical marker with high sensitivity and moderate specificity. Heart rate variability /HRV/ in HF is mainly predictive of the risk for cardiac death and pump failure. [11] [12] [13] [14] Most studies on the prognostic value of HRV comprise patients with old myocardial infarction or ischemic heart disease with the presumption that the impaired autonomic control of cardiovascular system is one of the mechanisms of cardiac death, especially sudden cardiac death. [15] [16] [17] It is only recently that researchers have directed their efforts to establish the role of HRV in chronic HF. Usually HF is identified with systolic dysfunction and little is known about the prognosis of HF with preserved systolic function /HFPSF/. The aim of this study was to determine the prognostic value of predischarge NT-proBNP and HRV in patients with reduced vs. preserved systolic function HF.
MATERIAL AND METHODS.
This study was approved by the local ethic committee of the Medical University of Pleven.
One hundred and twenty-seven patients who fulfilled the Framingham criteria for heart failure and were hospitalized in the Clinic of Cardiology and Rheumatology in the University Hospital 'Dr Georgi Stranski' in Pleven, Bulgaria participated in the sudy. All patients underwent chest X-ray, two-dimensional echocardiography, standard 12-lead ECG, and blood samples were taken for predischarge levels of NTproBNP, haemoglobin and creatinine. NTproBNP measurement was performed by means of immunoenzyme quantitative ELISA kit of Biomedica Gruppe in the Institute of Biology and Immunology of Reproduction, Bulgarian Academy of Science -Sofia. HRV was evaluated by means of 24-hour Holter ECG in 46 of the patients /38.0%/ in the day of discharge ± 1 day with Cardiotens machine. Patients with no sinus rhythm were excluded from the analysis of HRV. The ECG readings were manually inspected, and all the intervals containing artifacts and ectopic beats were excluded being replaced by the preceding normal RR intervals. All time HRV indices were measured and calculated automatically. Patients were divided into two groups -I group of patients with HF and reduced systolic function /HFRSF/ defined as ejection fraction /EF/ < 40% and group II of the patients with heart failure and preserved systolic function /HFPSF/ defined as EF ≥ 40%. The primary endpoints of the study were defined as readmission for HF during the first 6 months after discharge, more than 2 hospitalizations for 1 year, or cardiac death.
RESULTS.
One hundred and twenty-one of the patients /95.3%/ were followed for mean of 387 ± 117 days. Of them 54 patients /65.3%/ had reduced systolic function. The main quantitative and qualitative characteristics of both groups are shown in tables 1 and 2 respectively.
The minimal predischarge value of NTproBNP in patients with HFRSF was 61,695 pg/ml, the maximal was 1951,49 pg/ml. The median value of NTproBNP was 249.839 pg/ml. By means of non-parametric percentile method 3 groups were formed according to the plasma levels of NTproBNP, presented in table 3. There was significant difference in the concentration of NTproBNP /respectively 283.4 and 123.7, Kruskal-Wallis test = 11.28, p < 0.001/ in the event and non-event group, figure 1. There was also significant difference between the median value of NTproBNP of those who died and those who survived /respectively 573.4 versus 202.8, Kruskal-Wallis test = 11.35, p < 0.001/. Patients who were rehospitalized within 6 months of discharge had significantly higher plasma concentration of NTproBNP than those who were not /respectively 331.8 versus 167.8, KruskalWallis test = 11.62, p < 0.001/. Similar result was obtained when comparing the group of patients with more than 2 heart failure hospitalizations for one year and those who were not hospitalized /NTproBNP respectively 329.6 versus 146.0, Kruskal-Wallis test = 16.15, p < 0.001/.
The minimal predischarge value of NTproBNP in patients with HFPSF was 19.313 pg/ml, the maximal was 1615.18 pg/ml. The median value of NTproBNP was 124.935 pg/ml. By means of non-parametric percentile method 3 groups were formed according to the plasma levels of NTproBNP, presented in table 4. There was significant difference between the concentration of NTproBNP / respectively 168.5 versus 120.0, Kruskal-Wallis test = 9.55, p < 0.01/ in the event and non-event group, figure 2. There was also significant difference between the median value of NTproBNP of those who died and those who survived / respectively 333.8 versus 123.1, Kruskal-Wallis test = 6.58, p = 0.01/. Between patients who were rehospitalized within 6 months of discharge and those who were not there was not statistical difference in the plasma concentration of NTproBNP /respectively 150.3 versus 124.2 pg/ml, KruskalWallis test = 1.30, p = 0.25/. At the same time when comparing the group of patients with more than 2 heart failure hospitalizations for one year and those who were not hospitalized there was statistical difference in NTproBNP plasma concentration /respectively 224.9 versus 121.0 pg/ml, Kruskal-Wallis test = 10.26, p < 0.01/.
Kaplan-Meier event-free survival curves in the three groups according to NTproBNP plasma concentration in HFRSF and HFPSF are shown on figure 3 and figure 4 . There was significant difference in the survival rate in the three NTproBNP subgroups both in HFRSF and HFPSF.
When comparing the different HRV indices in HFRSF and HFPSF it was evident that there was no relationship between SDNN and systolic function /respectively 91 ms in HFRSF and 99 ms in HFPSF, Kruskal-Wallis test = 0.5, p = 0.5/. There was statistically significant difference between the time HRV indices SDNN, SDANN, SDNNindex, HRVti and TINN in the HFRSF group, table 5. There was no significant difference between the median value of SDNN in the group of the non-survivals versus the survivals /respectively 63 versus 91 ms, Kruskal-Wallis test = 1.89, p = 0.17/. There was not statistical difference in both time and frequency HRV indices between patients with HFRSF who were rehospitalized within 6 months after discharge and those who were not. At the same time patients who were hospitalized at least twice for a period of one year had significantly lower HRV as compared to those who were not hospitalized /SDNN respectively 63 versus 91 ms, Kruskal-Wallis test = 3.63, p < 0.05/. In HFPSF patients there was no difference in any of the HRV indices between the event and event-free group and between the rehospitalized patients within 6 months after discharge and those who were not hospitalized. The same result was obtained when comparing the non-survival and survival group /SDNN respectively 75 versus 106 ms, Kruskal-Wallis test = 1.57, p = 0.2/, but as one can see there was a tendency of lower HRV in the non-survival group. When comparing the group of HFPSF patients with more than 2 heart failure hospitalizations for one year and those who were not hospitalized there was not statistical difference in HRV values /SDNN respectively 67 versus 110 ms, KruskalWallis test = 1.7, p = 0.2/. Kaplan-Meier event-free survival curves for patients with HFRSF showed worse survival rate with lower HRV /HRVti<20/, figure 5. There was no significant difference in the survival rate of patients with HFPSF dependent on HRV indices.
DISCUSSION.
Patients with HF and preserved systolic function represent a distinct group of patients with their typical characteristics. These are patients who very often do not fall among the randomized patients in big clinical trials as patients with reduced systolic function do. As a result of this there is very small amount of scientific data concerning the characteristics, treatment and prognosis of this group of patients. Furthermore, it turns out that these patients differ in their clinical presentations from the patients with HFRSF. In our study we put emphasis not only on the clinical characteristics but even more on the prognostic importance of neurohumoral activation presented by NTproBNP and heart rate variability in patients with HFPSF as compared to HFRSF. The endpoint of cardiac death cannot be trustfully evaluated in this small study with a very low rate of death cases occurred. What results really show is that in both groups the frequency of primary endpoints is very high. Outcome in patients with HFPSF seems to be more favorable but 19.4% of the patients with HFPSF were hospitalized at least twice for a period of 1 year, and nearly 12% of them were rehospitalized within 6 months after discharge.
CONCLUSIONS.
1. Despite the significant differences in the clinical characteristics of the patients with HFRSF and HFPSF prognosis in both groups is poor.
2. Predischarge plasma concentration of NTproBNP is an independent prognostic marker both in HFRSF and HFPSF. Kaplan-Meier NTproBNP dependent survival curves show that both in HFRSH and HFPSH predischarge NTproBNP levels greater than 300pg/ml are connected with a significantly lower rate of survival.
3. Heart rate variability reflects to a certain degree the severity of HFRSF. Heart rate variability is an independent prognostic marker in HFRSF, but not in HFPSF.
Limitations of the study.
Only 121 patients took part in the study, but the percentage of reached at least one endpoint was high /45 %/ . The population consisted of mainly young patients with high incidence of diabetes mellitus and arterial hypertension, which fact necessitates validation of the results in a big prospective study. The impact of therapy on NTproBNP and HRV has not been taken into account due to financial reasons and this will be object of further investigations. 
